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Specification 

1 . Title of invention 

Magnetic tape playback device 

2. Scope of patent claims 

1. Magnetic tape playback device distinguished in that it plays back a magnetic tape having a 
digital signal recording track formed on the top and/or bottom surface in addition to the main 
information signal recording track formed on the top surface, and uses playback signals from said 
digital signal recording track for control of the playback device. 

2. A magnetic tape playback device as set forth in claim 1, distinguished in that said control of 
the playback device is magnetic tape positioning control. 

3. A magnetic tape playback device as set forth in claim 1, distinguished in that said control of 
the playback device is magnetic tape travel irregularity elimination control whereby the phase 
error of the playback signal from said digital signal recording track is made zero. 

4. A magnetic tape playback device as set forth in claim 1, distinguished in that said control of 
the playback device is tracking control which uses said digital signal recording track playback 
signal instead of a control signal for making the head accurately scan said main information signal 
recording track. 

3. Detailed description of the invention 

The present invention relates to magnetic tape playback devices, and has the objective of 
providing a magnetic tape playback device capable of performing, for example, reliable and precise 
tape positioning, by playing back a magnetic tape on which at least an address code and clock pattern 
are recorded along with the main information signal. 

Magnetic tapes used in audio tape records, VTRs and other magnetic recording and playback 
devices generally have a magnetic layer formed on only one surface, which surface (hereinafter 
referred to as "top surface") is used for magnetic recording and playback. The bottom surface of the 
magnetic tape is however only subjected at most to physical and chemical treatment to simply improve 
the tape travel characteristics, for example, and is not currently being efficiently utilized. 

The present invention was made in view of the above point and dramatically expands the range of 
said utilization. An embodiment example of the present invention is described below along with the 
drawings. 
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Figure 1 illustrates an example of the track pattern of a magnetic tape to be played back by a 
magnetic tape playback device of the present invention. In the drawing, Tj through T 6 designated six 
tracks which are formed in the lengthwise direction on the bottom surface of the magnetic tape 101. 
On each of these tracks T! through T 6 ,the areas shaded with slanted lines are "0", i.e. recording areas 
corresponding to low level, while the blank areas are "1", i.e. recording areas corresponding to high 
level. In the case of optical detection, the areas shaded with slanted lines could be coded using black 
color, and the blank areas using white color, respectively. Assuming the repeat frequency of white and 
black in track at the uppermost edge of the magnetic tape 101 to be F, tracks T 2 , T 3 and T 4 are 
colored with repeat frequencies of 1/2 F, 1/4 F and 1/8 F. 

Furthermore, track T 5 is a track on which a 14-bit binary pulse code is recorded in a time series as 
an address code, and track T 6 has a clock pattern recorded on it, which is used for obtaining a pulse 
which serves as a reference for reading the address code of track T 5 . The address code of track T 5 can 
designate absolute addresses in combination with the address designation of 0 through 15 based on the 
4 bits of aforementioned tracks Ti through T 4 , If the range of absolute addresses 0 through 15 is taken 
to be £ Q9 the range of absolute addresses 16 through 31 is taken to be I u and the successive ranges of 
16 addresses each are taken to be £ 2 , £3, . . then the address code of track T 5 would be what represents 
these ranges l u £ 2 , ^3, •••• Furthermore, the clock pattern of track T 6 comprises 16-bit words, with a 
wide white area 102a, 102b, 102c, . . . arranged at the beginning of each word. 

Next, the device of the present invention, which plays back this magnetic tape 101, will be 
described. Figure 2 is a circuit diagram of one embodiment of the device of the present invention. In 
said figure, 103, 104, 105, 106, 107 and 108 are optical detectors, each of which comprises a light 
source 120 and a light receiving element 121, as shown in Figure 3. Optical detector 103 is used for 
playback of track T 5 shown in Figure 1, and optical detector 104 is used for playback of track T 6 . 
Furthermore, tracks Ti, T 2 , T 3 and T 4 are played back by optical detectors 105, 106, 107 and 108 
respectively. In Figure 3, light emitted by the light source 120 strikes and is reflected by one surface 
1 19 of the magnetic tape 101, and the reflected light is received by the light receiving element 121 and 
subjected to optoelectric conversion. Since the strength of light reflected from the slanted line areas 
(black) shown in Figure 1 is extremely low, while the strength of light reflected from the blank areas 
(white) is extremely high, it is clear that the electrical signal extracted from the light receiving element 
121 will be low level when playing back a slanted line area and high level when playing back a blank 
area. 

The clock pattern of track T 6 shown in Figure 1 is detected optically by optical detector 104. 
Magnetic tape 101 is moved from right to left in Figure 1 during playback, so the signal extracted 
from optical detector 104 becomes as illustrated in Figure 4 (A). Here, in Figure 4 (A), ao is the signal 
part played back from the wide white area 102a (or 102b, 102c, ...) indicating the beginning of a 
word, while a l5 a 2 , . . a 14 indicate signal parts played back from the 14 narrow white areas that follow. 
This time series digital signal a passes through an integration circuit 109 and a waveform shaping 
circuit 111 and is made into signal b, in which only the wide signal portion ao is extracted. 
Furthermore, the time series digital signal a is subjected to 1/14 frequency division by means of a 1/14 
frequency divider 1 10 (comprised of a counter) and is impressed onto an inverter 112 and onto one of 
the input terminals of a two-input AND circuit 113. 

The 1/14 frequency divider 1 10 is configured so as to reset upon the fall of said signal Z>, so the 
aforementioned signal portions a] through a J4 are counted, and once a 14 has been counted, the output 
signal level is inverted. Therefore, the output signal waveform of the inverter 112 becomes as 
indicated by c in Figure 4 (C), and this signal c is impressed onto the other input terminal of the AND 
circuit 1 13. As a result, a narrow pulse series a, through a !4 is successively outputted in a time series 
from the AND circuit 113, and this pulse series is impressed onto the 14-bit shift register 114 as a 
clock pulse (shift pulse). 

The shift register 1 14 is reset by the fall of said signal b 9 the playback signal of aforementioned 
track T 5 , which is detected and played back by optical detector 103, is impressed onto its input 
terminal, and is subjected to serial-parallel conversion. Signals of values obtained by sampling .the 
playback signal of track T 5 by means of said pulse series a b a 2 , a 3 , a 14 are obtained at output 
terminals D b D 2 , D 3 , . . ., D 14 of shift register 1 14, and these signals are taken up and held at the rise of 
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said signal b by the subsequent 14-bit latch 115. The 14-bit binary output of the 14-bit latch 1 15 (the 
sample hold output based on pulse series aj through a J4 of the playback signal of track T 5 ) is impressed 
along with the playback signals of tracks through T 4 from optical detectors 105 through 108 onto 
the 18-bit binary to decimal conversion circuit 116, where they are converted to decimal. The output 
signal of the binary to decimal conversion circuit 1 16 passes through a known decoder and driver 117, 
and is impressed onto and displayed on a six-position display device 118 (composed of light emitting 
diodes, for example). 

The value displayed by the six-position display device 118 represents the absolute address during 
playback. Here, for example when a target address is designated for cueing or the like, at first the 
target address range is searched for while moving the tape at high speed in the forward or reverse 
direction, and once the target address range has been detected, the tape running speed is lowered to the 
normal standard speed, and the target tape position can then be found based on the absolute address 
expressed by tracks T! through T 4 . Here, since the absolute address is recorded on the magnetic tape 
itself, there is no burden load on the tape transport system as in the case of a tape counter driven by 
rotary force transmitted via a belt from a rotating reel, and thus wow and flutter are not made worse, 
and there is no accumulation of positioning error as in the case of tape counters, allowing for 
extremely accurate positioning. 

Next, the operation will be described for the case of playback as a control signal for making the 
head perform accurate tracking of the video track recorded on a magnetic tape used in common 
household VTRs during playback. In this case, an arbitrary track T n from among tracks T\ through T 4 , 
on which a single frequency digital signal has been recorded, is played back during standard speed 
mode playback, and is outputted as a control signal to a conventional drum servo circuit. In this case, 
the control track can be eliminated, allowing for improved efficiency of utilization of the top surface, 
on which the video track is recorded. Furthermore, track T n+i can be used as a control signal recording 
track during (i+l) x speed mode playback, and track T^ can be used as a control signal recording 
track during (l/i+l)x speed mode playback. 

Furthermore, when there are magnetic tape travel speed irregularities, the repeat frequency of 
playback signals of tracks Ti through T 6 will fluctuate accordingly, so performing a phase comparison 
between a specific one of those playback signals (e.g., about 120 Hz) and a signal from a stable 
frequency source and controlling the tape feed device, e.g. a capstan, based on the resulting phase 
error signal makes it possible to eliminate tape travel speed irregularities. In the present embodiment, 
one of the output signals of optical detectors 103 through 108 can be branched and used for this 
purpose. 

While the above embodiment was described with the track pattern shown in Figure 1 being formed 
on the bottom surface of the magnetic tape, it may also be formed on the top surface. However, when 
this track pattern is formed on the top surface of the magnetic tape, the track width of the tracks will 
be smaller compared to when it is formed on the bottom surface, so one may, for example, form only 
tracks T 5 .and T 6 on the top surface, as shown in Figure 5. In Figure 5, 124 is an audio track recorded 
on the top surface of magnetic tape 122, 123 is a video track, and T 5 and T 6 are an address code 
recording track and clock pattern recording track of the same sort as tracks T 5 and T 6 shown in Figure 
1. At least tracks 123 and 124 are recorded on a rotating head helical scan VTR, and all tracks are 
played back on this VTR. In this case, the coercive force of the magnetic layer of the area where tracks 
T 5 and T 6 are formed is selected to be higher than that of the magnetic layer of other areas of the top 
surface of the tape, so that they are not erased by a full width erasing head. 

One may also use just one optical detector of the sort shown in Figure 3 and provide it with a 
mechanism that allows shifting in the widthwise direction of the magnetic tape. Furthermore, as 
regards the method of forming tracks Tj through T 6 shown in Figure 1 and Figure 5, besides an optical 
white and black coloring pattern, one could also use, for example, © a magnetic method, ® a 
mechanical method (concavo-convexities using Kalvar film, series of discontinuous pits as in optical 
video discs, etc), (D an electrostatic method (creating presence/absence of electret polarization, etc), ® 
an electrical resistance method (metal deposition, using a plastic film with a conductivity distribution 
as a base, etc), and the like. Since all these are known art, detailed description thereof will be omitted. 
Furthermore, ternary, quaternary, etc digital signals may also be recorded on each track. 
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In addition, one may provide a plurality of digital signal recording tracks with a single repeat 
frequency only, like tracks Tj through T 4 . 

As described above, since the magnetic tape playback device of the present invention plays back a 
magnetic tape having a digital signal recording track formed on its top and/or bottom surface in 
addition to the main information signal recording track formed on the top surface, and uses playback 
signals from the digital signal recording track for control of the playback device, it has numerous 
advantages, such as that it allows the range of utilization of the magnetic tape to be dramatically 
increased, and in the case of use for magnetic tape positioning control, compared to using a 
conventional tape counter, it allows accurate positioning without accumulation of error; furthermore, 
in this case, it does not worsen wow and flutter, since there is no load on the tape transport system, and 
allows for magnetic tape travel irregularity elimination control whereby the phase error of playback 
signals from the digital signal recording track is made zero. Furthermore, in the case of tracking 
control using the digital signal recording track playback signal instead of a control signal for making 
the head accurately scan the main information signal recording track (e.g. the video signal recording 
track in a VTR), the control track can be rendered unnecessary, making it possible to increase the 
efficiency of utilization of the magnetic surface of magnetic tapes with the main information signal 
recording track. 

4. Brief description of the drawings 

Figure 1 is a drawing which shows an example of the track pattern of a magnetic tape to be played 
back by the device of the present invention; Figure 2 is a circuit diagram illustrating an embodiment of 
the device of the present invention; Figure 3 is a drawing illustrating the configuration of an 
embodiment of the main parts of Figure 2; Figure 4 (A) through (C) are signal waveform drawings 
serving to explain the operation of the device illustrated in Figure 2; and Figure 5 is a drawing 
illustrating another example of the track pattern of a magnetic tape to be played back by the device of 
the present invention. 

101, 122 ••■ magnetic tape; 103-108 optical detector; 109 - integration circuit; 110 - 1/14 
frequency divider; 114 — 14-bit shift register; 115 ■■■ 14-bit latch; 116 — 18-bit binary to decimal 
conversion circuit; 120 — light source; 121 ■ — light receiving element. 

Patent applicant: Victor Company of Japan, Ltd. 
Agent: Patent Attorney Ito, Tadahiko <seal> 
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Figure 1 
[see source for drawing] 

Figure 2 
[see source for drawing] 

[captions] 

103-108: Optical detector 
109: Integration circuit 
110: 1/14 frequency divider 
111: Waveform shaping circuit 
117: Decoder and driver 
118: Six-position display device 



Figure 3 
[see source for drawing] 



Figure 4 
[see source for drawing] 



Figure 5 
[see source for drawing] 



[captions] 
. Time 
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[stamp: Issued Oct. 31, 1985] 

Publication of amendment under Article 17bis of the Patent Law 

An amendment under Article 17bis of the Patent Law was received for Patent Application No. S56- 
5653 (Unexamined Patent Application Publication S57-120255, published July 27, 1982 in 
Unexamined Pate nt Gazette 57-1203), which is published as follows. 6 (4) 

IntCl. Identification symbols JPQ file number 

G11B 15/087 101 6255-5D 

27/28 6507-5D 



Amendment of proceedings 

June 24, 1985 
[stamp: approved] 

To the Director-General of the Patent Office, Mr. Shiga, Manabu 

1. Designation of matter 

Patent Application S56-5653 

2. Title of invention 

Magnetic tape playback device 

3. Person making amendment 

Relationship to matter: Patent applicant 

Address: 12 Moriya-cho 3-chome, Kanagawa-ku, Yokohama-shi, Kanagawa-ken 
Name: (432) Victor Company of Japan, Ltd. 
Representative: President and CEO Shishi, Shinichiro 

4. Agent 

Address: 1010 Shuwa Kioi-cho TBR, 7 Koji-machi 5-chome, Chiyoda-ku, Tokyo-to 102 
Name: (7015) Patent Attorney Ito, Tadahiko <seal> 
Telephone: 03 (263) 3271 (switchboard) 

5. Date of amendment order 

Voluntary amendment 

[stamp: Patent Office; June 25, 1985; 2nd Filing Office, Wakabayashi] 

6. Object of amendment 

The section "Scope of patent claims" and "Detailed description of the invention" of the 
Specification. 

7. Content of amendment 

(1) In the specification, the Scope of patent claims is amended as per the attachment 

(2) On page 5, line 15 of the Specification, "from right to left" is amended to read "from left to 
right". 

(3) On page 12, line 7 of the Specification, "made zero" is amended to read "reduced". 
Scope of patent claims 

"(1) Magnetic tape playback device distinguished in that it plays back a magnetic tape having a digital 
signal recording track formed on the top and/or bottom surface in addition to the main information 
signal recording track formed on the top surface, and uses playback signals from said digital signal 
recording track for control of the playback device. 

(2) A magnetic tape playback device as set forth in claim 1, distinguished in that said control of the 
playback device is magnetic tape positioning control. 
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(3) A magnetic tape playback device as set forth in claim 1, distinguished in that said control of the 
playback device is magnetic tape travel irregularity elimination control whereby the phase error of the 
playback signal from said digital signal recording track is reduced . 

(4) A magnetic tape playback device as set forth in claim 1, distinguished in that said control of the 
playback device is tracking control which uses said digital signal recording track playback signal 
instead of a control signal for making the head accurately scan said main information signal recording 
track." 
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